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The Fruit Fly Lab team at Ames Research Center has developed and flown several 
versions of hardware that have been utilized to conduct research on ISS using the 
model organism, Drosophila melanogaster. These sets of hardware vary in 
complexity and capabilities and can be matched to missions based on experiment 
objectives, budget, up/downmass, and crew time requirements. The team has 
multiple investigators slated to utilize this hardware on near-term missions to ISS, 
and anticipates more from future calls for proposals.  
 
The first set of hardware is the Heart Flies Box, which was successfully flown on 
SpaceX-3. It consists of a vented aluminum and plastic box, which houses 15 vials of 
flies. The vials are slightly shorter than the standard lab vials used in Drosophila 
research labs, but will be familiar to all Drosophila scientists. These vials can 
accommodate 10mL of any food formula and are plugged with standard cotton 
plugs. The box can be stored in a vented Cargo Transfer Bag (CTB) for the entire 
duration of the flight and may stay on the Dragon allowing for completely sortie-
style missions with no required crew time. This was the configuration flown on 
SpaceX-3. Crossover missions are also possible. Since the box is a 1.5U—based on 
standard CubeSat dimensions—it is compatible with on-board facilities that 
accommodate this configuration.  
 
The second set of hardware was developed for the Ames student Fruit-Fly 
Experiment (AFEx), which successfully flew on SpaceX-4. The AFEx box consists of a 
vented acrylic habitat with two chambers for fly cultures. Each chamber can contain 
17-34 mL of any food formula to sustain the fly cultures throughout the duration of 
a mission. This acrylic box slides into a vented aluminum exterior in a similar 1.5U 
configuration. The aluminum box also contains an internal camera and 
environmental sensors to track the health and status of the flies. The AFEx box is 
installed onto a NanoRacks platform from which it receives power via two USB 
connections. The data gathered can be downlinked via STELLA for real-time 
tracking during flight. The crew time required for installation and de-installation of 
this hardware is less than 30 minutes for each.  
 
The third set of hardware was flown during the Fly Immunity and Tumors (FIT) 
mission on STS-121, and the Fruit Fly Lab – 01 mission on SpaceX-5. The hardware 
consists of aluminum cassettes that contain a removable food tray containing 3.4mL 
of food. The cassettes slide into standard ESA type-1 containers and are therefore 
compatible with on-board facilities that accommodate this form factor. The food 
tray is removed by an accompanying food tray changeout platform that maintains 
containment during removal operations. The platforms are kept in +4°C cold 
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stowage to preserve the food on-orbit until use. Platforms facilitate replacement of 
the used food tray with one containing fresh food, or transfer of the old food, 
containing eggs and larvae, to a pristine cassette to allow continued development of 
the organisms into the next generation of adults. Food trays can also be inserted into 
BioServe Tissue Kits for fixation, a capability successfully demonstrated during the 
SpaceX-5 mission using RNAlater. The cassettes can be frozen at any point to 
preserve samples until return. The crew-time required for this hardware suite is 
1.5-2 hours per food changeout for 12 cassettes and approximately 2 hours for 
fixation operations. The quantity of cassettes and platforms flown can be scaled to 
meet experiment and upmass requirements.  
 
Future capabilities are also being developed. An exterior outfitting of the FIT 
hardware suite provides circadian lighting and video and utilizes an on-board 
centrifuge. This unit was flown on SpaceX-5 and is currently undergoing further 
development. The Fruit Fly Lab team is also planning a future suite of hardware that 
will provide environmental control and adult fixation, necessary for –omics and 
other studies. While these capabilities are under development, the current arsenal 
of hardware is flight-tested and ready to be utilized to address critical components 
of the decadal survey and fundamental space biology science plan. With these 
several options available, missions can easily be tailored to accommodate 
investigators’ objectives while minimizing cost by using only the crew time and 
upmass/volume that is absolutely required. Together, Fruit Fly Lab hardware offers 
the ability to maximize space biology science yield prior to the decommissioning of 
the ISS, and possibly beyond.  
 
 
